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© New thio compounds having fungicidal activity. 



© The invention relates to new thio compounds of the general formula 
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^wherein 

is an alkyi group substituted or not substituted with halogen and having 1-12 carbon atoms, an alkenyl or 
J^alkynyl group having 2-4 carbon atoms, an alkadienyl group having 3 or 4 carbon atoms or a substituted or 
^unsubstituted phenyl or phenyl(C,-C 4 )alkyI group; 

OiR, is a cyano group, a formyl group, an alkylcarbonyi or alkoxycarbonyl group substituted or unsubstituted with 
Q^halogen and having 2-5 carbon atoms, a substituted or unsubstituted benzoyl group, or an alkylsulphonyl group 
mhaving 1-4 carbon atoms; 

R 2 is a hydrogen atom, a halogen atom, an amino group unsubstituted or substituted with one or two group 
selected from C,-C 4 alkyl and C 2 -C 5 alkylcarbonyi, an amino group forming part of a heterocyclic ring which may 
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comprise 1 or 2 additional heteroatoms selected from N, 0 and S, an alkyl or alkoxy group having 1-4 carbon 
atoms and optionally substituted with Cs-Cs aikyfcarbonyi, or a substituted or unsubstituted phenyl, phenoxy or 
phenyithio group; 
or wherein 

R t and R 2 , together with the vinylene group to which they are bound, constitute a substituted or unsubstituted 
phenyl group; 

X is a cyano group or a formyi group; 
n is 1 or 2; 

Y is an alkylthio group having 1-4 carbon atoms; and 

Z is a hydrogen atom, a halogen atom, a nitro group, or an alky I or alkoxy group having 1-4 carbon atoms and 
optionally substituted with halogen; 

or wherein Y and Z together constitute a sulphur atom; with the proviso that, when Y and Z do not together 
constitute a sulphur atom, R, and R 2 , together with the vinylene group to which they are bound, constitute a 
substituted or unsubstituted phenyl group. 

The new compounds show a fungicidal and/or bactericidal activity and may be used in particular against 
plantpathogenic seed fungi and soli fungi and/or bacteria. 
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New thio compounds having fungicidal activity 



The invention relates to new thio compounds as well as to a method of preparing the said compounds. 
The invention furthermore relates to fungicidal and/or bactericidal compositions, and in particular to 
compositions for the treatment of soil or seed against phytophagous micro-organisms, which compositions 
comprise the new compounds as the active substances, and to the use of the said compositions in 
agriculture and horticulture. 

Nitrothiazoles having fungicidal activity, for example, for the treatment of seeds, are known from 
German Offenlegeungsschrift 2,627,328. A compound described in this Application is 2-methylsulphinyl-4- 
methyl-5-nitrothiazole. However, in practice this compound has proved to be insufficiently active, as will 
become apparent from the examples. 

Nitrothiophenes having fungicidal activity, intended in particular for the treatment of seed or soil against 
phytophagous micro-organisms, are disclosed in United States Patent Specification 4,451 ,660. Compounds 
described in this Patent Specification are 2-methylsulphinyl-3-nitrothiophene and 2-ethylsulphinyl-3-nitro-5- 
acetylthiophene. It has been found, however, that the activity of these compounds also leaves to be desired 
in practice. Moreover, the compounds shown an undesired toxicity with respect to warm-blooded living 
beings. 

It is the object of the invention to provide new thio compounds having an improved fungicidal and/or 
bactericidal activity, in particular against plant pathogenic seed fungi and soil fungi and/or bacteria, and 
having a decreased toxicity with respect to warm blooded living beings. This object can be achieved by 
means of new thio compounds which are characterized according to the invention by the general formula 



R is an alkyl group substituted or not substituted with halogen and having 1-12 carbon atoms, an alkenyl or 
alkynyl group having 2-4 carbon atoms, an aikadienyl group having 3 or 4 carbon atoms, or a substituted or 
unsubstituted phenyl or phenyKC-C^alkyi group; 

R, is a cyano group, a formyl group, an alkylcarbonyl or alkoxycarbonyl group substituted or not substituted 
with halogen and having 2-5 carbon atoms, a substituted or unsubstituted benzoyl group, or an alkylsul- 
phonyl group having 1-4 carbon atoms; 

R 2 is a hydrogen atom, a halogen atom, an amino group unsubstituted or substituted with one or two groups 
selected from CrC 4 alkyl and C 2 -C 5 alkylcarbonyl, an amino group forming part of a heterocyclic ring which 
may comprise 1 or 2 additional heteroatoms selected from N, O and S, an alkyl or alkoxy group having 1-4 
carbon atoms and optionally substituted with halogen or C 2 -C 5 alkylcarbonyl, or a substituted or unsub- 
stituted (hetero)aryl, (hetero)aryioxy or (hetero)arylthio group; 

or wherein R, and R 2 , together with the vinylene group to which they are bound, constitute a substituted or 

unsubstituted phenyl group; 

X is a cyano group or a formyl group; 

n is 1 or 2; 

Y is an alkylthio group having 1-4 carbon atoms; and 

Z is a hydrogen atom, a halogen atom, a nitro group, or an alkyl or alkoxy group having 1-4 carbon atoms 
and optionally substituted with halogen; 

or wherein Y and Z together constitute a sulphur atom; with the proviso that, when Y and Z do not together 
constitute a sulphur atom, R, and R 2 , together with the vinylene group to which they are bound, constitute a 
substituted or unsubstituted phenyl- group. 
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Where a substituted aryl or phenyl group is mentioned hereinbefore, the aryl or phenyl group may be 
substituted with a substituent or with more equal or different substituents. Examples of suitable substituents 
are halogen, nitro, cyano, C,-C 4 alkyl, C t -C* haioalkyl, C-C* alkoxy, C-C+ haioalkoxy and C,-C 4 alkylsul- 
phonyL Suitable examples of (hetero)aryl, (hetero)aryloxy and heteroarylthio groups are phenyl, phenoxy, 
5 phenylthio, quinolyloxy, pyridylthio, thienyloxy and thiazolylthio. 

Of the above-mentioned compounds are to be preferred thio compounds of the general formula 




(ID 



15 

wherein 

R' is an alkyl group having 1-4 carbon atoms, 

Y is an aikylthio group having 1-4 carbon atoms, and 

R< is a hydrogen atom or represents one or more substituents selected from the group consisting of 
20 halogen, nitro, d-C«. alkyl, C,-C* alkoxy,, C,-C 4 haioalkyl and C,-C* haioalkoxy; 
as well as thiophenes of the general formula 



Car) 

wherein R, R„ R 2l X and n have the above meanings. 

Compounds of the former group, i.e. of the general formula If, may occur in two stereoisomers, namely 
in the Z-form (cis-form) and the E-form (trans-form). Of course, mixtures of these steroisomers in any ratio 
are possible. If desired, these steroisomers may be separated from each other by means of techniques 
known for this purpose. The activity can be influenced by the steric configuration. 

Of the latter group of compounds, i.e. compounds of the general formula III, are to be preferred 
compounds of the general formula 



45 





wherein R, r is a cyano group, a formyl group, an alkylcarbonyl group having 2-5 carbon atoms, or a benzoyl 
group which may be substituted with one or more substituents selected fro^ the group consisting of 
halogen, nitro, C,-C« alkyl, C,-C 4 alkoxy, C,-C* haioalkyl and C,-C 4 haioalkoxy, and 

n, R and R 2 have the above meanings, or wherein R/ and R a , together with the vinylene group to which they 
are bound, constitute a phenyl group which optionally may be substituted with one or more substituents 
serected from the group consisting of halogen, nitro, CrC 4 alkyl, C,-C 4 alkoxy, C t -C* haioalkyl and C,-C« 
haioalkoxy. 

Of the last-mentioned compounds prove to be excellently suitable as fungicides and/or bactericides 
compounds of the general formula 
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wherein 

R' is an alkyl group having 1-4 carbon atoms, 

JV is a cyano group, a formyl group, an acetyl group, an unsubstituted benzoyl group or a benzoyl group 
substituted with one or two halogen atoms, and 

R z ' is a hydrogen atom, a halogen atom, an alkyl group or alkoxy group having 1 or 2 carbon atoms, or an 
amino group substituted or not substituted with a methyl group. 
Examples of new thio compounds according to the invention are: 

(1 ) 2-methylsulphinyl-3-cyano-5-acetylthiophene, 

(2) 2-methylsuiphinyl-3-cyano-4-chloro-5-acetylthiophene, 

(3) 2-methylsuiphinyl-3,5-dicyano-4-chlorothiophene, 

(4) 2-methyisuIphinyl-3,5-dicyanothiophene, 

(5) 2-ethylsulphinyl-3-cyano-4-chloro-5-acetylthiophene, 

(6) 2-methylsulphinyl-3-cyano-4-(4-chlorophenyl)-5-acetylthiophene, 

(7) 2-ethylsulphinyl-3,5-dicyano-4-chlorothiophene, 

(8) 2-ethylsulphinyl-3,5-dicyanothiophene, 

(9) 2^thylsulphinyl-3-cyano-5-acetylthiophene, 

(1 0) 2-ethylsulphinyl-3-cyano-4-amino-5-acetylthiophene, 

(1 1 ) 2-methy lsulphinyl-3-cyano-4-chloro-benzothiophene, 

(1 2) 2-methylsulphinyl-3,5-dicyano-4-methoxythiophene, 

(1 3) 2-ethylsuiphinyl-3,5-dicyano-4-methoxythiophene, 

(1 4) 2-ethy lsulphinyl-3,5-dicyano-4-ethoxythiophene, 

(1 5) a-cyano^-methyisulphinyl-^-methylthio-3,4-dichloro-styrene, 

(16) 2-ethylsulphonyl-3,5-dicyanothiophene, 

(1 7) 2-ethyisulphinyl-3-cyano-4-N-methyiamino-5-acetyithiophene, 

(1 8) 2-ethyisuiphonyl-3-cyano-4-chloro-5-acetylthiophene, 

(1 9) a-cyano-/8-methylsulphiny h/S-methy lthio-4-chlorosty rene, 

(20) 2-ethylsulphinyl-3-cyano-6-chloro-benzothiophene, 

(21 ) 2-ethy Isulphony l-3-cyano-5-acety Ithiophene, 

(22) 2-ethylsulphonyl-3,5-dicyano-4-chlorothiophene, 

(23) 2-ethylsulphinyl-3-cyano-4-methoxy-5-acetylthiophene, 

(24) 2-propargylsulphinyl-3,5-dicyano-4-methoxythiophene, 

(25) 2-methylsulphinyl-3-cyano-4-methoxy-5-acetylthiophene, 

(26) 2-methylsulphinyl-3-cyano-4-(4-chlorophenyl)-5-formylthiophene, 

(27) 2-ethylsulphinyl-3-cyano-6-nitro-benzothiophene, 

(28) 2-methylsuiphinyi-3-cyano-6-formyithiophene, 

(29) 2-methylsulphinyl-3-cyano-4-amino-5-ethoxycarbonylthiophene, 

(30) 2-methylsuiphinyl-3-cyano-5-benzoylthiophene, 

(31 ) 2-methy Isulphiny l-3-cyano-4-chioro-5-benzoy Ithiophene, 

(32) 2-phenylsulphinyl-3,5-dicyanothiophene, 

(33) 2-n-propylsuIphinyl-3,5-dicyano-4-chlorothiophene, 

(34) 2-n-hexylsulphinyl-3,5-dicyano-4-chlorothiophene, 

(35) 2-methylsulphinyl-3,5-dicyano-4-(4-chlorophenyl)*hlophene, 

(36) 2-n-octyisulphinyl-3,5-dicyano-4-chlorothiophene, 

(37) 2-ethylsuiphinyl-3-cyano-4-chloro-5-ethoxycarbonylthiophene, 

(38) 2-n-hexyisuIphinyl-3,5-dicyano-4-aminothiophene, 

(39) 2-n-butylsulphinyl-3-cyano-4-chloro-5-acetylthiophene, 

(40) 2-n-propylsulphinyl-3,5-dicyanothiophene, 

(41 ) 2-n-butylsulphinyl-3,5-dicyano-4-methoxythiophene, 

(42) 2-methylsulphinyi-3-cyano-4-chloro-5-(4-chiorobenzoyl)thiophene, 

(43) 2-n-butylsulphinyl-3,5-dicyano-4-chlorothiophene, 

(44) 2-n-butylsulphinyl-3-cyano-5-acetylthiophene r 
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(45) 2-pheny1sufphonyh3,5-dicyanothiophene l 

(46) 2-ethyisufphinyl-3,5-dicyano-4-aminothiophene, 

(47) 2-ethyisulphinyI-3-cyano5-(4-chJorobenzoyI)thiophene I 

(48) 2-methylsuiphinyl-3K:yano^amino-5-forrnylthiophene f 

(49) 2-ethylsu{phinyI-3^yan(>4-amino-5-formyithiophene, 

(50) 2-ethylsuIphinyl-3^yan(>4<:hIoro-54orrTiylthiophene 1 

(51 ) 2-methylsufphinyl-3-cyano-5-benzoyfthiophene, 

(52) 2-methyIsuIphinyl-3-cyano-5-(4-chlorobenzoyl)thlophene f 

(53) a-cyanc^£-ethylsuiphinyI-jS-ethylthi'fr 

(54) 2^thyfsuIphfnyl-3,5<iicyano^-(N-acetyi-N^ethy[amino)thiophene, 

(55) 2-n-propyisu[phinyl-3 t 5-dicyano-4-methoxythiophene, 

(56) 2^thylsulphiny[-3^yano-4-methyI-5-formyIthiophene, 

(57) 2-n-propyIsulphinyf-3<;yano-4-amino-5-acetyIthiophene T 

(58) 2-n-butylsuIphiayI-3-cyano-4-amino-5-acetyIthtophene, 

(59) 2-methyisu!phinyF-3K:yano-4-acetylmethoxy-5-acetyItfiiophene > 

(60) 2-methylsufphinyf-3-cyano-5-methyIsulphonytthiophene r 

(61 ) 2-n-propyIsulphiny l-3-cyano-4-cloro-5-acety Ithiophene, 

(62) 2-n-propyfsuIphinyl-3^yano-4-methyl-5-acetylthiophene, 

(63) 2-ethyteufphinyl-3,5-dicyanc^methyithiophene, 

(64) 2-ethylsulphinyl-3-cyano-5-benzoylthiophene t 

(65) 2-ethyisulphfnyJ-3-cyano-4-amino-5-benzoylthiophene, 

(66) 2^thyisuIphinyl-3-cyano^amino-5-(4-chlorobenzoyl)thiophene, 

(67) 2-n-propyIsulphinyf'3^yano-4-amino-5-benzoylthiophene, 

(68) 2-ethylsulphiny[-3,5-dicyano-4-(1 ^^triazol-l-yljthiophene, 

(69) 2-ethy Isulphiny l-3,5-dicyano-4-(imidazol-l -y l)thiophene, 

(70) 2-methylsuiphfnyI-3,5-diformylthiophene, 

(71 ) 2-ethylsuiphiny h3 T 5-dicyano4-phenyIthiop{iena, 

(72) 2-ethy feu I phiny !-3-cyano-4-chIoro-5-<4-chIorobenzoy l)thiophene, 

(73) 2-n-propyIsulphinyl-3-cyano-5-(4-chlorobenzoyl)thiophene, 

(7 4) 2-methy isulphiny l-3-cyano-4-methoxy-5-benzoylthiophene, 

(75) 2-n-propylsuiphinyl-3-cyano-4-metho5^f-5-benzoyIthiophene, 

(76) 2^thylsulphinyl-3^yano^methoxy-5-(4-chIorobenzoyi)thiophene, 

(77) 2^thyisufphinyl-3K:yancHWJhloro-5-methyisuiphonyltfi[ophene, 

(78) 2-benzyIsuiphinyI-3,5-dicyano-4-chforothiophene, 

(79) 2-n-butyfsuJphinyI-3,5-<licyano-4-bromothiophene t 

(80) 2-n-butylsuIphinyl-3,5-dicyanothiophene f 

(81 ) 2-n-octy Isutphiny 1-3,5-dicyanothiophene, 

(82) 2-phenylsuIphtnyf-3,5-dicyano4-chlorothiophene, 

(83) 2-ethylsulphiny^3,5-dFformyl-4-chIorothiophene, 

(84) 2^thyisu[phonyf-3<tyano^chloro-5-methyisuiphonyIthiophene r 

(85) 2-methyisulphiny[-3,5-dicyano-4-pheny[thiothiophene, 

(86) 2-n-buty[suIphinyI'3-cyano-4-bromo-5-acetylthiophene, 

(87) 2-ethylsulphinyl-3^yano-4-pheny[-5-acetyIthrophene, 

(88) 2-n-butyIsuIphinyl-3-cyano-4-amino-5-benzoylthiophene r 

(89) 2-n-butylsuIphonyI-3,5-dicyano4-bromothiophene, 

(90) 2-n-buty Isulphiny f-3-cyanch5-benzoy Ithiophene, 

(91 ) 2-ethy isulphinyl-3-cyano-4-methy l-5-benzoylthiophene, 

(92) 2^thyIsulphinyl-3<;yano-4-chloro-5-benzoyfthiophene, 

(93) cr-cyano-jS-methylsuiphinyi-/3-methyithio-styrene, E-isomer t and- 

(94) 2-ethyisu[phinyI-3 1 5-dlcyano-4-phenoxyth[ophene. 

The new compounds according to the invention show an interesting fungicidal activity with respect to a 
wide spectrum of pathogenic fungi which may occur in* agricultural and horticultural crops. 

The compounds according to the invention may be used against so-cailed air-borne, soil-borne and 
seed-borne pathogens. Examples of air-borne pathogenic fungi are Uromyces phaseoli and Phytophthora 
infestans. 
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It has been found that the new compounds according to the invention are particularly active against soil- 
borne and seed-borne pathogenic micro-organisms, i.e. against phytophagous soil fungi ("soil-borne 
diseases"), for example, Pythium spp. (for example, Pythium ultimum and Pythium splendens) and 
Rhizoctonia solani, against phytophagous fungi which are seed-borne ("seed-borne diseases"), for example, 
• s Pyrenophora graminea on barley, Tilletia caries on wheat, Fusarium ssp. (for example, Fusarium nivaie and 
Fusarium culmorum) on wheat, Leptosphaeria nodorum on .wheat and Ustilago spp. (for example, Ustilago 
avenae) on oats, and against phytophagous bacteria, for example, Erwinia carotovora. 

Infections with phytophagous bacteria and/or fungi, e.g. phytophagous soil fungi or fungi which are 
seed-borne, can be prevented by treating the soil destined for planting or sowing, or, which will usually be 
70 preferred for economical reasons, the seed itself with a composition which comprises a new compound 
according to the invention. 

For practical applications the substances in accordance with the invention are processed to composi- 
tions. In such compositions the active substance is mixed with solid carrier material or dissolved or 
dispersed in liquid carrier material, if desired in combination with auxiliary substances, for example, 
is emulsifiers, wetting agents dispersing agents and stabilizers. 

Examples of compositions according to the invention are aqueous solutions and dispersions, oily 
solutions and oily dispersions, solutions in organic solvents, pastes, dusting powders, dispersing powders, 
miscible oils, granules and pellets. 

Dispersible powders, pastes and miscible oils are compositions in concentrate form which are diluted 
20 prior to or during use. The solutions in organic solvents are mainly used in air application, namely when 
large areas are treated with a comparatively small quantity of composition. The solutions of the active 
substance in organic solvents may be provided with a phytotoxicity-reducing substance, for example, wool 
fat, wool fatty acid or wool fatty alcohol. . 

A few forms of composition will be described in greater detail hereinafter by way of example. 
25 Granular compositions are prepared by taking up, for example, the active substance in a solvent or 
dispersing it in a diluent and impregnating the resulting solution/suspension, if desired in the presence of a 
binder, on granular carrier material, for example porous granules (sand or ground marl), organic granules - 
(for example, dried coffee grounds, cut tobacco stems and ground corncobs). A granular composition can 
also be prepared by compressing the active substance together with powdered minerals in the presence of 
30 lubricants and binders and disintegrating the compressed product to the desired grain size and sieving it. 
Granular compositions can be prepared in a different manner by mixing the active substance in powder 
form with powdered fillers, and glomulating the mixture then to the desired particle size. 

Dusting powders can be obtained by intimately mixing the active substance with an inert solid 
powdered carrier material, for example, talcum. 
35 Dispersible powders are prepared by mixing 10 to 80 parts by weigt of a solid inert carrier, for example 
kaolin, dolomite, gypsum, chalk, bentonite, attapulgite, colloidal Si0 2 or mixtures of these and similar 
substances, with 10 to 80 parts by weight of the active substance, 1 to 5 parts by weight of a dispersing 
agent, for example the lignine sulphonates or alkylnaphthalene sulphonates known for this purpose, 
preferably also 0.5 to 5 parts by weight of a wetting agent for example, fatty alcohol sulphates, alkyl aryl 
40 sulphonates, fatty acid condensation products, or polyoxyethylene compounds, and finally, if desired, other 
additives. 

For the preparation of miscible oils the active compound is dissolved in a suitable solvent which 
preferably is poorly water-mi scible, and one or more emulsifiers are added to this solution. Suitable solvents 
are, for example, xylene, toluene, petroleum distillates which are rich in aromatics, for example, solvent 
45 naphtha, distilled tar oil and mixtures of these liquids. As emulsifiers may be used, for example, 
polyoxyethylene compounds and/or alkyl aryl sulphonates. The concentration of the active compound in 
these miscible oils is not restricted to narrow limits and may vary, for example, between 2 and 50% by 
weight. 

In addition to a miscible oil may also be mentioned as a liquid and highly concentrated primary 
so composition a solution of the active substance in a reaoily water-miscible liquid, for example, a glycol, or 
glycol ether, to which solution a dispersing agent and, if desired, a surface-active substance has been 
added. When diluting with water shortly before or during spraying, an aqueous dispersion of the active 
substance is then obtained. 

55 
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In addition to the above-mentioned ingredients, the agents according to the invention may also contain 
other substances known for use in this type of agents. For example, a lubricant, for exampie, cafcium 
stearate or magnesium stearate, may be added to a dispersibfe powder or a mixture to be granulated. 
"Adhesives", for exampie, polyvinyiaicohol cellulose derivatives or other colloidal materials, such as casein, 
may also be added so as to improve the adhesion of the pesticide to the crop. Furthermore, a substance 
may be added to reduce the phytotoxicity of the active substance, carrier material or auxiliary substance, 
for example, wool fat or wool fatty alcohol. 

Pesfc'cidal compounds known per se may also be incorporated in the compositions according to the 
invention. As a result of this the activity spectrum of the composition is widened and synergism may occur. 

For use in such a combination composition are to be considered the following known insecticidal, 
acaricidai and fungicidal compounds. 



Insecticides, for example: 

1. organic chlorine compounds, for example: 

6,7,8,9,1 0,1 0-hexachloro-1 ,5,5a,6,9,9a -hexahydro-6,9-methano-2,4,3-benzo[ehdioxathiepine-3-oxide; 

2. carbamates, for exampie: 

2-dimethylamino-5,6-dimethylpyrimidin-4-yI dimethyl carbamate and 2-isopropoxyphenyi methylcarbamate; 

3- di(m)ethylphosphates, for example: 
2-chlorc-2-diethyicarbamoy 1-1 -me^ 

dichlorophenyi)vinyh and 2-chforo-1-(2,4,5-trichoforophenyl)vinyI di(m)ethyi phosphate; 

4. 0,Odf(m)ethyi phosphorothioates, for exampie, 0(Sh2-methyithioethyh S-2-ethylsufphinylethyh 
S-2-(1-methyicarbamoyIethylthio)ethyK 0-4-bromo-2,5-dichIorophenyl-, 0-3,5,6-trichloro-2-pyridyh 0-2- 
isopropyl-6-methylpyrimidin-4-yh and O-4-nitrophenyl 0,0-di(m)ethyl phosphorothioate; 

5. 0,0-di(m)ethyi phosphorodithioates, for example, S-methyicarbamoylmethyl-, S-2-ethyithioethyh 
S-(3 r 4-dihydro-4-oxobenzo[d J-1 s 2 f 3-triazin-3-yimethyh S-1 ,2-di(ethoxycarfx>nyl)ethyh S-6-chioro-2- 

oxobenzoxazoiin-3-yimethyK and S-2,3-dihydro-5-methoxy-2-oxo-1,3,4-thiadiazoi-3-ylmethyl 0,0-di(m)ethyl 
phosphorodithioate; 

6. phosphonates, for example, dimethyl 2,2,2-trichloro-1 -hydroxyethyl phosphonate; 

7. benzoyiurea, for example, N-(2,6-difiuorobenzoyi)-N -(4-chIorophenyl)urea; 

8. natural and synthetic pyrethroids; 

9. amidines, for example, N'-2-{methyi-4-chtorophenyI)-N,N-dimethyi formamidine; and 

10. microbial insecticides, such as Bacillus thuringiensis. 



Acaricides. for example: 

1 . organic tin compounds, for example, tricyclohexyf tin hydroxide and di[tri-(2-methyi-2-phenyIpropyl)- 
tin]oxide; 

2. organic halogen compounds, for example isopropyl 4,4'-dibromobenziiate, 2,2,2-trichioro-1,1-di(4- 
chiorophenyl)ethanol and 2,4,5,4'-tetrachlorodiphenyi sulphone; 

and furthermore: 3-chforo--ethoxyimino-2,6-dimethoxybenzyl benzoate and 0,0-dimethyi S-methylcar- 
bamoyimethyl phosphorothioate. 



Fungicides, for example: 

1 . organic tin compounds, for example, triphenylt'n hydroxide anc- triphenyitin acetate; 
2. alkylene bisdithiocarbamates, for example, zinc ethylene bisdithiocarbamate and manganese ethylene 
bisdithiocarbamate; 

3. 1-acyl-or 1-carbamoyi-N-benzimidazole(-2) carbamates and 1,2-bis(3-alkoxycarbonyI-2-thiureido)benzene, 
and furthermore 2,4-dinitro-6-(2-octylphenyicrotonate), Hbis(dimethylamino)phosphoryl]-3-pheny!-5-amino- 
1 ,2,4-triazoie, N-trichloromethylthiophthalimide, N-trichloromethyithiotetrahydrophthalimide, N-{1 ,1 ,2,2- 
tetrachloroethyithio)tetrahydrophthalimide, N-dichlorofIuoromethylthio-N-phenyi-N,N'-dimethyisuIphamide, 
tetrachloroisophthalonitriie r 2-{4-thiazolyl)-benzimidazole, 5-butyl-2-ethylamino-6-methylpyrimidin-4-yl- 
dimethylsulphamate, l-{4-chlorophenoxy)-3,3-dimethyl-1 (1 ,2,4-triazol-1 -yl)-2-butanone t H2-(2 s 4-dich- 
Iorophenyl)-4-propyl-1 ,3-dioxolan-2-ylmethyl]-1 H-1 ,2,4-triazole, 2,4'-dif luoro-«-(1 H-1 ,2,4-triazoM -yimethyl)- 
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benzhydryl alcohol, a-(2-chlorophenyl)-a-(4-fluorophenyl)-5-pyrimid[nemethanol, a-(2-clorophenyl)-a-(4- 
chlorophenyi)-5-pyrimidinemethanol, 1 -(isopropy icarbamoyl)-3-(3,5-dichlorophenyl)hydantoin f N-(1 ,1 ,2,2- 
tetrachloroethylthio)-4-cyclohexene-1,2-carboximide, N-trichloromethylthio-4-cyclohexene-1,2-dicarboximide, 
N-tridecyl-2,6-dimethylmorpholine, and 5,6-dihydro-2-methyl-1 ,4-oxathiine-3-carboxanilide. 
s The dosages of the composition according to the invention desired for practical application will, of 
course depend on various factors, for example, field of application, selected active substance, form of 
composition, nature and extent of the infection and the weather conditions. In general it holds that 
favourable results are achieved with a dosage which corresponds to 250-1 000 g of the active substance per 
hectare. 

io When applied against phytophagous microorganisms good results are achieved when the soil is treated 
with a composition comprising an amount of active compound which corresponds to 2-100 kg of active 
substance per hectare. When applied to the seed itself, which is preferred from economical considerations, 
a dosage is preferred which corresponds to 100-1500 mg of active substance per kg of seed. 
The new compounds of the invention can be prepared as follows. 

75 For example, the new thio compounds of the general formula 




25 wherein 

R, R„ R 2 , X, n, Y and Z have the meanings given hereinbefore, 
can be prepared by reacting a compound of the general formula 



30 



35 



SO 



55 



72 

*' K X S 
i III 

c — c — c~c — y 



with an oxidant. Suitable oxidants are hydrogen peroxide and peroxycarboxylic acids, for example, 
performic acid, peracetic acid or a substituted perbenzoic acid, for example, p-nitroperbenzoic acid or in- 
ch loroperbenzoic acid. 

For the preparation of the sulphone, hydrogen peroxide is preferably used as an oxidant. When 
40 peroxycarboxylic acids are used, for example, the above-mentioned percarboxylic acids, the sulphide can 
be oxidized selectively to the sulphoxide. These oxidation reactions are preferably carried out in a polar 
organic solvent for example, formic acid, acetic acid, a ketone, for example acetone, or a chlorinated 
hydrocarbon, for example, methylene chloride. The reaction temperature depends on the reagents used and 
the selected solvent, and may vary between -20 °C and the boiling-point of the solvent, preferably between - 
45 10°C and room temperature. 

After the final product has been isolated, it may be purified, if desired, by recrystallisation or column 
chromatography. 

Thiophenes to be used for the above oxidation reaction can be prepared as follows. 
Thiophenes of the general formula 




(VI) 
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wherein 

R and R, have the meanings given hereinbefore, and 

R 5 and R 5 ' are equal or different and represent hydrogen atoms, C.-C* alky I groups or C 2 -C 5 aikylcarbonyl 
5 groups, may be prepared by reacting a compound of the general formula 



10 



CN 

(VII) 



with a base, after which the amino group of the resulting compound of the general formula VI, wherein R 5 
is and R 5 ' are hydrogen atoms, may optionally be converted with a suitable acylation agent and/or alkylation 
agent A suitable base for the cyclisation reaction is an alkali metal hydride or alkali metal hydroxide, for 
example, NaH, NaOH, or KOH. This reaction is preferably carried out in a dipolar aprotic solvent, for 
example, DMF, at a temperature between 0°G and the boiling-point of the solvent As an alkylation agent 
may be used a suitable haiide or a dialkyi sulphate, preferably in the same solvent, preferably at slightly 
20 decreased temperature. 

As an acylation agent may be used a suitable acyl haiide or acid anhydride, preferably under the influence 
of a suitable catalyst, viz. an organic base, preferably 4-{N,N-dimethyiamino)pyridine. 
Starting compound VII may be prepared according to the reaction scheme: 



25 



CA/ 



30 



CA/ 




40 Compound (VII), as well as the other intermediate products placed in brackets, is usually not isolated but is 
immediately converted into the desired thiophene VI by means of a base. In the above reactions, Hal is 
halogen, for example, chlorine. The first reaction step is preferably carried out in a polar solvent, for 
example, a dipolar aprotic solvent, for example, DMF, at decreased temperature. In the second reaction 
step a suitable alkylation agent is used, for example, a haiide or a dialkylsulphate, under the same reaction 

45 conditions. The third reaction step is preferably carried out in the same solvent at a temperature between 
0°C and the boiling-point of the solvent 

Compound VI, in which R 5 and R 5 ' are hydrogen atoms, may alternatively be prepared via the following 
intermediate products; 
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The 4-aminothiophenes thus obtained can be converted into thiophenes which are unsubstituted in the 
4-position by reaction with an alkyi nitrite, preferably in a polar organic solvent, for example, a dipoiar 
aprotic solvent for example DMA, preferably at elevated temperature, for example, between approximately 
50 and 70°C. As an alkyl nitrite may be used, for example, isoamyl nitrite. 

The above-mentioned 4-aminothiophenes can be converted into the corresponding 4-halothiophenes by 
reaction with an alkyl nitrite or a nitrite of an alkali metal, for example, sodium or potassium, in the presence 
of the desired halogen ions, for example, a hydrohalogenic acid or a metal haiide, preferably an anhydrous 
cupric haiide. The reaction with a nitrite of an alkali metal is preferably carried out in a polar organic solvent, 
for example, methylene chloride or acetonitrile, if desired in a two-phase system with water or a saturated 
saline solution. A catalyst, for example, a metal haiide, such as cupric chloride, may optionally be added to 
stimulate the latter conversion. The reaction with an alkyl nitrite is the presence of an anhydrous metal 
haiide is preferably carried out in a polar organic solvent, like acetonitrile. 

Thiophenes of the general formula 




wherein R and R, have the meanings given hereinbefore, and R 6 is a C1-C4 alkyl group, 
may be prepared by reacting a compound of the general formula 




with a suitable alkylation agent, for example, an alkyl haiide. This reaction is preferably carried out in a polar 
organic solvent, for example, acetonitrile, at a reaction temperature between 0°C and the boiling-point of the 
solvent, under the influence of a suitable base, for example, K 2 C0 3 , and in the presence of a suitable amine, 
like triethylamine. 

The 4-hydroxythiophene used as the starting compound for the last-mentioned reaction can be obtained 
via the following reaction scheme: 
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15 




The reaction conditions do not differ from those of the corresponding reaction steps in the first reaction 
scheme. R 7 is a lower alky[ group, for example, methyl or ethyl. The alkylation in the last reaction step is 
carried out with a suitable alkylating agent, for example, a halide or dialkyl sulphate, preferably in a polar 
organic solvent, for example, DMF, at slightly reduced temperature. The step preceding the alkylation is a 
ring closure which can be carried out under the influence of a base, for example, an alkali metaf hydride or 
hydroxide, for example, NaH, NaOH or KOH, under the same reaction conditions. 

Thiophenes of the general formula 



30 




wherein R and R* have the meanings given hereinbefore, and R 8 is a C,-C« alkyl group or a substituted or 
unsubstituted phenyi group, can be prepared by reacting a compound of the general formula 



40 




(VIII) 



successively with a compound of the general formula RrCH 2 -Hal and with a compound of the general 
formula RHal, wherein Hal is a halogen atom. The reactions are preferably carried out in a polar organic 
solvent, for example, DMF, at a temperature between 0°C and the boiling-point of the solvent 

The starting compound of the general formula Vlii can be prepared by reacting CS 2 and a base with a 
conjpound of the general formula 
R a -C -CH 2 -CN 

This reaction is preferably carried out in the same solvent mentioned hereinbefore at slightly reduced 
temperature. 

Thiophenes of the general formula 



55 
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wherein R, and R 2 have the meanings given hereinbefore and Ar is a substituted or unsubstituted phenyl 
group, can best be prepared by reacting a thiophene of the general formula 




wherein the symbols have the meaning given hereinbefore with a thiophenol of the general formula ArSH. 
This reaction is preferably carried out in a polar organic solvent, for example, acetonitrile, at a temperature 
between 0°C and the boiling-point of the solvent. If desired, a quantity of an organic base, for example, an 
amine like triethylamine, may stimulate the conversion. 

intermediate 3,5-diformylthiophenes can be prepared from the corresponding 3,5-dicyanothiophenes by 
a method as described in J. Org. Chem: 29, 3046-3049 (1964). 

Intermediate 5-alkylsulphonylthiophenes can be prepared from the corresponding 5-alkoxycarbonyl- 
thiophenes by the following reaction sequence: saponification of the ester group in the 5-position to the free 
carboxylic acid; decarboxylation, e.g. with Cu-powder and an amine, e.g: quinoiine; chiorosulfonation, e.g. 
with chlorosulphonic acid in the presence of phosphorus pentachloride; and finally conversion of the 5- 
chiorosulphonyl groupln an alkylsulphony! group via reduction to the corresponding alkali metal sulphinate 
with an alkali metal sulphite and a base, followed by alkylation, e.g. with an alkylhaiide. 

Intermediate 4-phenoxy-or 4-phenylthio-thiophenes can be prepared by converting the corresponding 4- 
halothiophenes with a substituted or unsubstituted phenol or thiophenol respectively. In a corresponding 
manner can be prepared thiophenes substituted with an amino group forming part of a heterocyclic ring, 
viz. by converting the corresponding 4-halothiophene with the heterocyclic amino compound. 

Intermediate compounds of the general formula 




wherein the symbols have the meanings given hereinbefore, can be prepared by reacting a compound of 
the general formula 




with CS 2 and a suitable base, for example, an alkali metal hydride like NaH, preferably in a polar organic 
solvent, for example, DMF, at a slightly reduced temperature, after which the resulting compound is 
alkylated with a suitable alkylating agent, , : or example, an alkyl halide of the general formula R 6 Hal. 
Intermediate benzothiophenes of the general formula 
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wherein R and R« have the meanings given hereinbefore, can be prepared via the following reaction - 
scheme: 




The first reaction step can be carried out by reacting the starting substance, in which Hal is a halogen atom, 
25 with CS 2 under the influence of a suitable base, for example, sodium hydride, preferably in a polar organic 
solvent, for example, DMF, at a temperature between 0°C and the boiling point of the solvent The 
subsequent reactions can be carried out in the same manner as corresponding, previously described 
reactions. 

The inventions will now be described in greater detail with reference to the following specific examples. 

30 

EXAMPLE 1 

Preparation of 2-methylsuiphiny l-3-cyano-5-acety Ithiophene (1 )/ 

35 

5.0 g of 83% m-chloroperbenzoic acid are graduaily added while stirring at a temperature of 0-5°C in 
45 minutes to a solution of 5.0 g of 2-methylthio-3-cyano-5-acetyIthtophene in 500 ml of methylene chloride. 
After stirring for another 30 minutes at 5°C, a saturated solution of sodium bicarbonate in approximately 50 
ml of water is added; the reaction mixture is then stirred for 60 minutes. The organic layer is separated, 
40 washed with water and dried. After distilling off the solvent, the desired product is obtained in a yield of 4.6 
g; melting-point 150°C. 

In a corresponding manner, in which, optionally, p-nitroperbenzoic acid is used as an oxidant and 
chloroform as a solvent, the following compounds are prepared; 
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EXAMPLE 11 

Preparation of 2-ethylsulphonyl-3,5-dfcyanothiophene (16). 

2 ml of 35% hydrogen peroxide are added to a solution of 1.62 g of 2-ethyithio-3,5-dicyanothiophene in 
50 ml of acetic acid. After heating at approximately 100°C for approximately 1 hour, another ml of 35% 
hydrogen peroxide is added, succeeded by heating for another hour at approximately 100°C. Upon cooling 
the substance crystallises out and can be sucked off. After washing with ethanol the desired compound is 
obtained in a yield of 1.49 g; melting-point 1 21-1 24° C. 

The following compounds are prepared in a corresponding manner: 

Compound Melting-point °C 



(IB) 


138-140 


(21) 


115-117 


(22) 


',0-143 


(45) 


189-191 


<8 4) 


216-218 


(89) 


119-121 



EXAMPLE Hi 

Preparation of 2-methylthio-3,5-dicyano-4-aminothiophene. 

A concentrated solution of 50 g of KOH in approximately 30 ml of water is slowly added dropwise to a 
solution of 26.5 g*of malonic acid dinitrile an approximately 250 ml of dimethyl formamide to which 45 ml of 
carbon disulphide have been added. During the addition the mixture is stirred and kept at a temperature of 
0-1 0°C by cooling. After 10 minutes, 60.0 g of methyl iodide are slowly added dropwise while stirring and 
cooling and then, after 30 minutes, 30.5 g of chloroacetonitrile. The cooling bath is removed and 4.0 g of 
powdered KOH are added, the temperature of the reaction mixture rising to approximately 42°C. After 
stirring for another hour at 30-35°C, 600 ml of water and 100 ml of diethyl ether are added, after which the 
formed precipitate is sucked off, washed successively with water, isopropyl alcohol and diethyl ether, and 
dried. The desired product is obtained in a yield of 54.5 g and sublimates at 260 °C. 

The following compounds are prepared in a corresponding manner: 
2-ethylthio-3-cyano-4-amino-5-acetylthiophene, 
used for the preparation of compound (1 0) according to Example i, 
2-methylthio-3-cyano-4-amino-5-ethoxycarbonyIthiophene I 
used for the preparation of compound (29) according to Example I; 
2-n-hexyIthio-3,5-dicyano-4-aminothiophene, 
used for the preparation of compound (38) according to Example I; 
2-ethylthio-3,5-dicyano-4-aminothiophene, 

used for the preparation of compound (46) according to Example I; 

2-methyithio-3-cyano-4-amino-5-formylthiophene, 

used for the preparation of compound (48) accc, iing to Example I; 

2-ethylthio-3-cyano-4-amino-5-formylthiophene, 

used for the preparation of compound (49) according to Example I; 

2-n-propyithio-3-cyano-4-amino-5-acetylthiophene, 

used for the preparation of compound (57) according to Example I; 

2-n-butylthio-3-cyano-4-amino-5-acetyIthiophene, 

used for the preparation of compound (58) according to Example I; 

2-ethylthio-3-cyano-4-amino-5-ben2oylthiophene, 

used for the preparation of compound (65) according to Example I; 



16 



0 234 622 



2-ethylthio-3-cyano-4-amino-5-{4-chloroben2oyl)thfophene, 

used for the preparation of compound (66) according to Example I; 

2-n-propyithio-3-cyano-4-amino-5-benzoylthiophene, 

used for the preparation of compound (67) according to Example I; 

2-n-butylthio-3-cyano-4-amino-5-benzoylthiophene, 

used for the preparation of compound (88) according to Example I; 

and furthermore: 

2-methylthio-3-cyano-4-amino-5-acetylthiophene 

2-ethylthio-3 f 5-dicyano-4-aminothiophene; 

2-ethylthio-3-cyano-4-amrno-5~formlythiophene; 

2-n-propyIthio-3,5-dicyano-4-aminothiophene; 

2-methylthio-3-cyano-4-amino-5-formylthiophene; 

2-methylthio-3-cyano-4-amino-5-benzoylthiophene; 

2-n-octylthio-3,5-dicyano-4-aminothiophene; 

2-ethylthio-3-cyano-4-amino-5-ethoxycarbonylthiophene; 

2-methylthio-3-cyano-4-amino-5-(4-chlorobenzoyi)thiophene; 

2-n-butyIthio-3,5-dicyano-4-aminothiophene; 

2-n-propylthio-3-cyano-4-amino-5-(4-chlorobenzoyl)thiophene; and 

2-benzylthio-3,5-dicyano-4-aminothiophene. 

EXAMPLE IV 

(a) The thiophenes unsubstituted In the 4-position and used for the preparation of the compounds (1), - 
(4), (8), (9), (16), (21), (28), (30), (40), (44), (47), (51), (52), (64), (73), (80), (81) and (90), mentioned in 
Examples I and If, are prepared as follows from the corresponding 4-aminothiophenes obtained according to 
Example Ml: 



Preparation of 2-methylthio-3,5-dicyanothiophene. 

20.0 g of 2-methylthio-3,5-dicyano-4-aminothiophene obtained according to Example III are added 
portion-wise to a solution of 20.0 g of isoamylnitrite in 300 ml of dimethyl formamide at 62°C while stirring. 
At a temperature of 65-70°C stirring is continued for another 30 minutes and the reaction mixture is then 
evaporated to approximately 100 ml. After the addition of 400 ml of water, the formed precipitate is sucked 
off, washed successively with water, isopropanol and petroleum ether, taken up in approximately 300 ml of 
methylene chloride and dried. The solution is filtered over silica gel and decolorized with charcoal. After the 
addition of isopropanol and evaporating methylene chloride, the crystalline product is sucked off, washed 
successively with isopropanol and petroleum ether, and dried. The desired compound is obtained in a yield 
of 14.0; melting-point 117°C. 

(b) The 4-halothiophenes used for the preparation of the compounds (2), (3), (5), (7), (18), (22), (31), - 
(33), (34), (36), (37), (39), (42), (43), (50), (61), (72), (78), (79), (86), (89) and (92), mentioned in Examples I 
and l[,are prepared as follows from the corresponding 4-aminothiophenes obtained according to Example III. 

Preparation of 2-ethylthio-3,5-dicyano-4-chlorothiophene. 

Cupric chloride (CuCI 2 .2H 2 0) in an amount of 100 g is dissolved in 300 ml of cone, hydrochloric acid. 
After addition of 2 I of acetonitrile, simultaneously a cone, solution of 60 g of sodium nitrite in water and 
121.2 g of 2-ethylthio-3,5-dicyano-4-aminothiophene, obtained according to Example III, in portions are 
added while cooling at -5°C. After stirring for an hour without external cooling the formed precipitate is 
sucked off and washed with acetonitrile. After evaporating the filtrate the residue in dissolved in methylene 
chloride and washed with water, dried, filtered and evaporated. The desired 2-ethylthio-3,5-dicyano-4- 
chiorothrophene can be purified by dissolving in methylene chloride and chromatographing over silica. The 
product can be recrystallized by evaporating methylene chloride and adding diisopropy! ether. Yield 52.66 
g; melting point 93-96°C. 
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Alternatively the 4-halothiophenes can be prepared as follows: 



Preparation of 2-n-butylthio-3-cyano-4-chloro-5-ben2oyfthiophene. 

5 

Isoamyl nitrite In an amount of 15 ml Is added to a mixture of 10.1 g of anhydrous CuCI 2 in 100 ml of 
dry acetonitriie, kept at a temperature of 65-70°. While stirring a solution of 15.8 g 2-n-butylthio-3-cyano-4- 
amino-5-benzoylthiophene, obtained according to Example III, in 200 mi of dry acetonitriie, is added while 
maintaining the reaction temperature at ca. 65°C. After stirring for half an hour at 65-70°C and cooling 
10 down to room temperature the reaction mixture is evaporated. The residue is dissolved in methylene 
chloride, after which 6N hydrochloric acid is added. The methylene chloride layer is separated, washed with 
6N hydrochloric acid, dried, filtered and after suppfetion of isopropanoi, partially evaporated. The desired 2- 
n-butyithio-3-cyano-4-chloro-5-benzoyIthiophene crystallizes out and is sucked off the dried; yield 11.85 g; 
melting point 78-80 °C. 

is (c) 2-Ethylthio-3-cyano-4-N-methylamino-5-acetylthiophene used for the preparation of compound (17) 
mentioned in Example I is prepared as follows from the corresponding 4-aminothiophene obtained 
according to Example ill: 

1.2 g of 55% sodium hydride are added portion-wise, while stirring, to a solution of 5.4 g of 2-ethylthio- 
3-cyano-4-amino-5-acetylthiophene in 100 ml of dimethyl suiphoxide. The mixture is stirred for 45 minutes, 
20 after which 2.5 ml of dimethyl sulphate are slowly added. After stirring for another hour, the reaction mixture 
is poured into 400 ml of water. The formed precipitate is filtered off and washed successively with water, 
petroleum ether, little isopropanoi and again petroleum ether. After recrystaiiisation from isopropanoi; 2- 
ethylthio-3-cyano-4-N-methy[amino-5-acetyithiophene is obtained in a yield of 2.73 g. 

(d) 2-EthyIthio-3,5-dicyano-4-{N-acetyi-N-methylamino)th!ophene, used for the preparation of compound 
25 (54) mentioned in Example I, is prepared as follows from the corresponding 4-aminothiophene obtained 
according to Example III: 

To a suspension of 21 g of 2-ethylthio-3,5-dicyano-4-aminothiophene, 3 g of 4-<N,N-dimethylamino)- 
pyridine and 20 ml of triethy famine in 300 mi of acetonitriie, stirred at 50 °C, is added dropwise 18 g of 
acetic acid anhydride. After evaporation and taking up the residue in diethylether, containing 5% acetic 

30 acid, the precipitate is sucked off, washed successively with water, isopropanoi, diethylether, toluene and 
diethylether again, and dried. The 4-N-acetyIamino compound is obtained in a quantity of 16 g. To a 
mixture of 16 g of the last-mentioned compound and 12 g of K 2 C0 3 in 300 mi of acetonitriie is added 20 g 
of methyl iodide. The reaction mixture is stirred and refluxed for 5 hours, during which period 3 portions of 
approx. 12 g of methyl iodide are added. The liquid is decanted and the solid is washed with acetonitriie 

35 and methylene chloride successively. The total filtrate is evaporated to dryness and taken up into 
methylene chloride. After the addition of isopropanoi, decolorizing with charcoal and evaporating methylene 
chloride, 2-ethylfhio-3,5-dicyano-4-(N-acetyl-N-methyiamino)thiophene is obtained in a yield of 9 g; melting 
point 68 °C. 

40 

EXAMPLE V 

2-Methyithio-3,5-diformylthiophene, used for the preparation of compound (70) mentioned in Example I, 
is prepared as follows: 

45 To a suspension of 7.20 g of 2-methylthio-3,5-dicyanothiophene, obtained according to Example IV (a), 
in 120 ml of dry toluene is added, while stirring and under a nitrogen blanket, 75 ml of a 20% solution of 
diisobutyi aiuminiumhydride in toluene. The reaction mixture is stirred for two hours, after which 12 ml of 
methanol is added under cooling in ice. The reaction mixture is stirred in ice plus cone, sulphuric acid till a 
clear solution. The toluene phase is separated and the water phase washed twice with toluene. The 

so combined organic phase is washed with wa^r, dried, filtered and evaporated. The residue is recrystailized 
from ethanol yielding 2-methylthio-3,5-diformylthiophene in a quantity of 3.0 g; melting point 135-137*C. 

In a corresponding way 2-ethylthio-3,5-diformyl-4-chlorothiophene, used for the preparation of com- 
pound (83) mentioned in Example I, is prepared from 2-ethylthio-3,5-dicyano-4-chlorothiophene, obtained 
according to Example IV (b). 

55 - 
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EXAMPLE VI 

* 

(a) Preparation of 2-methylthio-3,5-dicyano-4-hydroxythiophene. 

5 A cold, higly concentrated solution of 25 g of KOH in approximately 15 ml of water is slowly added 
dropwise to a solution of 20.0 g of cyanoacetlc acid methyl ester and 18.0 g of carbon disulphide in 
approximately 300 ml of dimethyl formamide while stirring and cooling to below approximately 0°C. After 
stirring for another 20 minutes, a solution of 15.5 g of chloroacetonitrile in 10 ml of acetonitrile is added 
dropwise to the reaction mixture at -5°C to 0°C. After stirring for another 30 minutes, a highly concentrated 

10 solution of 13 g of KOH in water is added and stirred for.30 minutes at 40°C. Then 29 g of methyl iodide 
are added dropwise and, after 30 minutes, 25 ml of concentrated hydrochloric acid. After concentration of 
the reaction mixture under reduced pressure to approximately 300 ml, approximately 600 ml of water are 
added. The resulting precipitate is sucked off, washed successively with water, little isopropanol and di- 
isopropyl ether, and dried. The desired product is obtained in a yield of 19.0 g; the substance decomposes 

15 above 200 °C. 

The following compounds are prepared in a corresponding manner: 
2-ethylthio-3,5-dicyano-4-hydroxythiophene, 
2-ethylthio-3-cyano-4-hydroxy-5-acetylthiophene, 
2-propargyithio-3,5-dicyano-4-hydroxythiophene, 

20 2-methylthio-3-cyano-4-hydroxy-5-acetylthiophene. 
2-n-butylthio-3 f 5-dicyano-4-hydroxythiophene, 
2-n-propylthio-3,5-dicyano-4-hydroxythiophene, 
2-methylthio-3-cyano-4-hydroxy-5-benzoylthiophene, 
2-n-propylthicK3-cyano-4-hydroxy-5-benzoylthiophene, and 

25 2-ethylthio-3-cyano-4-hydroxy-5-(4-chlorobenzoyl)thiophene. 

(b) From the compounds obtained according to Example VI (a), the 4-alkoxythiophenes used for the 
preparation of compounds (12), (13), (14), (23), (24), (25), (41), (55), (59), (74), (75) and (76), mentioned in 
Example I, are prepared as follows: 

30 

Preparation of 2-methylthio-3,5-dicyano-4-methoxythiophene. 

6 g of 2-methylthio-3,5-dicyano-4-hydroxythiophene, 10 ml of methyl iodide, 10 g of potassium 
carbonate, and 3 mi of triethylamine are refluxed in 300 ml of acetonitrile while stirring. After 2 hours the 
35 reaction mixture is filtered warm and evaporated to dryness. The residue is taken up in 200 ml of methylene 
chloride and washed successively with a solution of potassium carbonate in water and with water. The 
methylene chloride solution is then dried and evaporated to dryness. After recrystallisation of the residue 
from isopropanol, the desired product is obtained- in a yield of 4.0 g; melting-point 132°C. 

40 

EXAMPLE VII 

Preparation of 2-ethylthio-3-cyano-4-methyl-5-acetyithiophene. 

45 To a suspension of 10.5 g of sodium salt of cyanoacetone in 200 ml of dimethyiformamide 9.0 mi of 
carbon disulphide are gradually added while stirring, cooling in ice and keeping under nitrogen, succeeded 
by 4.5 g of sodium hydride dispersion. After stirring for an hour with cooling, 8.4 ml of chloroacetone are 
added dropwise under the same reaction conditions. After stirring for another hour, 0.4 g of powdered 
NaOH are added and finally, after again stirring for another 0.5 hour, 8.0 mi of ethyl iodide under the same 

50 conditions. After stirri>.j the reaction mixture for again another hour and leaving to stand overnight, it is 
poured into 1 I of ice water and extracted with diethyl ether. The organic phase is washed with water three 
times, dried, treated with charcoal, filtered and evaporated. After recrystallisation from isopropanol, the 
residue yields the desired product in a yield of 9.54 g; melting-point 51-52°C. 

In a corresponding way other 4-alkyl substituted thiophenes are prepared, starting substances for the 

55 preparation of compounds (56), (62), (63) and (91) according to Example I. 

2-Methylthio-3-cyano-4-(4-chlorophenyl)-5-acetylthiophene, starting substance for the preparation of 
compound (6) according to Example I, is prepared in a corresponding way, in which, however, in the first 
reaction step dimethyl sulphoxide is used instead of dimethyl formamide as a solvent. 
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In a corresponding way other 4-aryl substituted thiophenes are prepared, starting substances for the 
preparation of compounds (26), (35), (71) and (87) according to Example I. 



EXAMPLE Vlll 

Preparation of 2-ethyIthio-3-cyano-6-chlorobenzothiophene, starting substance for the preparation of com- 
pound (20) according to Example L 

3.62 mi of carbon disuiphide are added while stirring, cooling in cold water and keeping under nitrogen 
to a solution of 7.44 g of 2,4-dichlorophenyl acetonitriie in 80 ml of dry dimethyl formamide, succeeded by 
the gradual addition of 3.6 g of a sodium hydride dispersion. After stirring or an hour, 3.20 ml of ethyl iodide 
are added dropwise under the same reaction conditions. The reaction mixture is stirred for another hour at 
room temperature and then 24 hours at 100 °C. After cooling and pouring into ice water, the formed 
precipitate is sucked off, washed successively with water and petroleum ether, and recrysfallised from 
ethanoL The desired product is obtained in a yield of 3.89 g; melting-point 91-93°C. 

The following compounds are prepared in a corresponding manner: 
2-methylthio-3-cyano-4-ch[orobenzothiophene, starting substance for the preparation of compound (11) 
according to Example I, and 2-ethyithio-3-cyano-6-nitrobenzothrophene, starting substance for the prepara- 
tion of compound (27) according to Example I. 



EXAMPLE IX 

The preparation of a-cyano-/3,^-bis(methyIth[o)-3,4-dichiorostyrene, starting substance for the prepara- 
tion of compound (15) according to Example I, and a-cyano-iS,i3-bis(methytthio)-4-chlorostyrene, starting 
substance for the preparation of compound (19) according to Example I, as well as the starting substances 
for the preparation of compounds (53) and (93) according to Example I, is carried out as described by 
Chauhan et ai. in Tetrahedron 1976. 32 (14), &. 1779. 



EXAMPLE X 

Preparation of 2-phenyithio-3,5-dicyanothiophene, starting substance for the preparation of compound (32) 
according to Example I and of compound (45) according to Example II. 

4.4 ml of thiophenol and 5.0 ml of triethyiamine are added, while stirring, to a solution of 8.9 g of 2- 
ethyisulphinyl-3,5-dicyanothiophene, obtained according to Example I, in 100 ml of acetonitriie. After leaving 
to stand overnight, the reaction mixture is refiuxed for 8 hours. After evaporating the solvent, the residue is 
taken up in methylene chloride and chromatographed over a 1 I dry silica gel column. The desired product 
is obtained in a yield of 9.07 g; melting-point 68-71 °C. Optionally, any 2-alkylsulphinyI compound may be 
used as the starting substance. 

The following compound is prepared in a corresponding manner: 
2-phenylthio-3,5-dicyano-4-chlorothiophene, starting substance for the preparation of compound (82) ac- 
cording to Example I. 



EXAMPLE XI 

Preparation of 2-methyIthio-3-cyano-5-methyisulphonylthiophene, starting substance for the preparation of 
compound (60) according to Example I. 

To a solution of 4.36 g of 2-methylthio-3-cyano-5-ethoxycarbonylthiophene 1 obtained according to 
Example IV (a), in 40 ml of dioxane, is added while stirring 40 ml of 2N NaOH. After stirring for two hours 
the reaction mixture is acidified with 45 ml 2N HCl. The precipitated 5-carboxythiophene compound is 
sucked off, washed with water and recrystailized from acetonitriie; yield 3.01 g; melting point 230-234°C. 
This 5-carboxythiophene compound in an amount of 1.99 g together with 3 ml of quinoline and 0.4 g of Cu- 
powder is heated on 200° C during approx. 15 minutes. After cooling down, diethyiether, water and 20 mi 
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2N HCI are added. The ether phase is separated off, washed with water, dried, decolorized with charcoal, 
filtered and evaporated. 2-Methylthio-3-cyanothiophene is obtained in a yield of 0.92 g as an oil; R f (CH 2 CI 2 )- 
= 0.45. The reaction is repeated with larger quantities. The last product is an amount of 6.98 g of PC1 5 
under stirring and cooling to below 20 °C. After stirring for half an hour at room temperature, the mixture is 

5 poured on ice. The formed precipitate is sucked off, washed with water and dissolved in methylene 
chloride. After drying, decolorizing with' charcoal, filtration, adding diisopropylether and evaporating 
methylene chloride, the desired 2-methylthio-3-cyano-5-chlorosuIphonylthiophene precipitates in an amount 
of 7.60 g; melting point 112-115°C. The above chlorosulphonyl compound is converted to the correspond- 
ing methyisulphonyl compound via the corresponding sodium sulphinate by adding 7.50 g to 7.6 g of 

70 Na 2 S0 3 and 10.0 g of NaHC0 3 in 60 ml of water. While stirring the reaction mixture is warmed slowly up to 
70°C and stirred at 70°C for half an hour. To the solution obtained 3.75 ml of methyl iodide is added; reflux 
for 5 hours. After evaporating the volatile components in vacuo, the formed precipitate is sucked off, 
washed with water and recrystallized from methanol. 2-Methylthio-3-cyano-5-methylsulphonylthiophene is 
obtained in a yield of 2.88 g; melting point 126-128°C. 

rs In a corresponding way is prepared 2-ethylthio-3-cyano-4-chloro-5-methylsulphonylthiophene, starting 
compound for the preparation of compound (77) according to Example I and of compound (84) according to 
Example II. 



20 EXAMPLE XII 

Preparation of 2-ethyithio-3,5-dicyano-4-phenoxythiophene, starting substance for the preparation of com- 
pound (94) according to Example I. 

25 Phenol in an amount of 2.82 g is dissolved in 30 mi of methanol comprising 0.69 of sodium. After 
adding 50 ml of dimethyiformamide the methanol is evaporated. The residual solution is added whiie stirring 
to a solution of 6.86 g of 2-ethylthio-3,5-dicyano-4-chlorothiophene, obtained according to Example IV (b) f in 
40 ml of dimethyiformamide. After stirring for one hour, the reaction mixture is poured on 0.5 I of ice water. 
The formed precipitate is sucked off, washed with water and dissolved in methylene chloride. The solution 

30 is washed with a bicarbonate solution, dried, filtered, supplied with diisopropylether and evaporated partially. 
The crystallized 2-ethylthio-3,5-dicyano-4-phenoxythiophene is sucked off; yield 5.78 g; melting point 111- 
112°C. 

In a corresponding way 2-methylthio-3,5-dicyano-4-phenyithio-thiophene, starting substance for the 
preparation of compound (85) according to Example I, is prepared. 

35 

EXAMPLE XIII 

Preparation of 2-ethyithio-3,5-dicyano-4-(1,2,4-triazol-1-yl)thiophene, starting substance for the preparation 
40 of compound (68) according to Example I. 

Sodium in an amount of 0.69 g is dissolved in 30 ml of methanol. After adding 30 ml of dimethyifor- 
mamide the methanol is evaporated and 2.07 g of 1 ,2,4-triazole in 30 ml of dimethyiformamide is added. 
Under stirring and flushing with nitrogen the mixture is refluxed for 1 .5 hours. After cooling in ice/acetone a 

45 solution of 6.86 g of 2-ethylthio-3,5-dicyano-4-chlorothiophene, obtained according to Example IV (b), in 40 
ml of dimethyiformamide is added and the reaction mixture is stirred overnight After pouring out in 0.5 I of 
ice-water the formed precipitate is sucked off, washed with water and dissolved in methylene chloride. The 
organic phase is dried, decolorized with charcoal, filtered, partially evaporated and supplied with diisopropyl 
ether. The desired 2-ethylthio-3,5-dicyano-4-(1,2,4-triazol-1-y!)thiophene precipitate is sucked off, washed 

so with diisopropyl *>l s -er and dried; yield 4.30 g; melting point 148-151 °C. 

In a corresponding way 2-ethylthio-3,5-dicyano-4-(imidazol-1-yl)thiophene, starting substance for the 
preparation of compound (69) according to Example I, is prepared. 



55 
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EXAMPLE XVI 

(a) Preparation of a solution of an active substance, viz. 2-rnethylsulphinyl-3-cyano-5-acetylthiophene (1), in 
a water-miscibie liquid ("liquid*). 

5 

10 g of the above active substance are dissolved in a mixture of 10 ml of isophorone and approx. 70 ml 
of dimethylformamide, after which poiyoxyethylene glycol ricinyi ether as an emulsifier is added in a 
quantity of 10 g. 

The other active substance are processed in a corresponding manner to 10 or 20% "liquids". 
w In a corresponding manner, "liquids" are obtained in N-methyLpyrrolidone, dimethyf formamide, and a 
mixture of N-methyi pyrrolidone and isophorone as solvents. 



(b) Preparation of a solution of the active substances in an organic solvent. 

rs 

200 mg of the active substance to be investigated are dissolved in 1,000 ml of acetone in the presence 
of 1.6 g of nonyiphenol poiyoxyethylene. After pouring in water, this solution can be used as a spraying 
liquid. 

20 

(c) Preparation of an emulsifiable concentrate of the active substance. 

10 g of the active substance to be investigated are dissolved in a mixture of 15 ml of isophorone and 70 
ml of xylene; 5 g of a mixture of a poiyoxyethylene sorbitan ester and an alkylbenzene sulphonate are 
25 added to this solution as an emulsifier. 



(d) Preparation of a dispersibie powder (W.P.) of the active substance. 

30 25 g of the active substance to be investigated are mixed with 68 g of kaolin in the presence of 2 g of 
sodium butyl naphthalene sulphonate and 5 g of lignine sulphonate. 



(e) Preparation of a suspension concentrate (flowable) of the active substance. 

35 

A mixture of 10 g of active substance, 2 g of lignine sulphonate, and 0.8 g of sodium alky I sulphate is 
supplied with water to a total quantity of 100 ml. 



40 (f) Preparation of a granule of the active substance. 

7.5 g of active substance, 5 g of sulphite lye, and 87.5 g of ground dolomite are mixed, after which the 
resulting mixture is processed to a granular composition by means of the so-called compacting method. 



EXAMPLE XV 

Test with respect to the protection of seedlings against a plant pathogenic seed fungus, namely 
Fusarium culmorum, by means of a seed treatment 

so Wheat seed, infested with f • sarium culmorum, is treated with the substance to be tested in the form of 
a composition in a quantity of 3 g per kg of seed. The composition is obtained by pulverising the substance 
to be tested and then intimately mixing with kaolin in a concentration of 10% by weight The seed thus 
treated is sown in a tray containing soil which is placed in a Wisconsin tank with a bottom temperature of 8- 
12°C. After three weeks the number of emerged and healthy plants is determined. The emergence of 

55 healthy plants from untreated seed serves as control. For comparison, the known substances 2- 
methyisulphinyl-4-methyi-5-nitrothiazole (a), 2-methylsulphinyI-3-nitrothiophene (b) and 2-ethyIsuiphinyl-3- 
nitn>5-acetylthiophene (c) mentioned hereinbefore are also tested. The results are recorded in Table A 
beiow. in the examples, the numbers of the compounds refer to the specification. 
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TABLE A 

5 
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EXAMPLE XVI 

45 

Test with respect to the protection of seedlings against a plant-pathogenic soil fungus, namely Pythium 

spp., by means of a seed treatment. 

The compounds to be tested are processed to compositions by pulverising them and then mixing them 

initimately with kaolin in the desired concentration (see Table B). 
so Beet seeti :s treated with these compositions in a quantity of 6 g of composition per kg of seed and then 

sown in trays with soil which was seriously infested with Pythium spp. After 3 weeks in a glass-house at 18- 

22°C and a relative humidity of 70-100%, the percentage' of non-emerged and diseased seedlings - 

(damping-off) is determined. 

The results are recorded in Table B. 
55 For comparison, the known substance 2-methylsulphinyl-4-methyl-5-nitrothiazole (a) is also tested. 
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TABLE B 



Compound No 



Dosage in mg of 
active "ubst e 
per kg of seed 



percentage 
damping-of f 



(1) 



(2) 



(3) 



(4) 



C5) 



(7) 



(8) 



(9) 



600 
1200 

600 
1200 

600 
1200 

600 
1200 

600 
1200 

600 
1200 

600 
1200 

600 
1200 



8 
7 
7 
6 
6 
5 

10 
9 

21 
17 
17 
17 
16 
12 
15 
11 
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TABLE B (cont . ) 



Compound No. 




Dosage 
act ive 
per kg 


in mg of 
sub s t anc e 
of seed 


percentage 
damp ing - of f 


< 

(10) 
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! 
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i 
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45 
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EXAMPLE XVII 



Toxicity with respect to warm-blooded living beings. 



Lethal dose 

The LD S0 is determined by orally administering the substance to be tested to male mice and 
determining the acute mortality. In Table C below, the LD 50 is recorded in mg/kg of body weight. 
For comparison, the known compound (b) (see EXAMPLE XV) is also tested. 
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TABLE G 

Compound No. - LD 5Q ( m g/ k g) 



C7) 


400 


(3) 


119 


(10) 


! 141 


(13) 


1 130 


(33) 


246 


(43) 


246 


(b) , known 


31. 



EXAMPLE XVlli 



Toxicity with respect to warm-blooded living beings. 

The mutagenity is determined by means of the so-called Ames test. The Ames test is carried out under 
the conventional standard conditions on the Salmonella typhimurium strain TA 100, both without metabolic 
activation (-S9) and with metabolic activation ( + S9). The results are recorded In Table D. For comparison, 
the known compound (c) (see EXAMPLE XV) is also tested. 
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TABLE D 




5 


Compound No. 
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-S9 +S9 
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1 
r 
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(23) 
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25 


(40) 
(44) 


- 


30 


( c ) , known 

EXAMPLE XIX 


• 


35 


In vitro test on activity against Pyrenophora graminea. 





The compound to be tested is processed in a culture medium consisting of 1% by weight of glucose, 
0.2% by weight of a yeast extract (marmite), 0.5% by weight of a protein (pepton), 2.5% by weight of agar- 
agar, and 95.8% by weight of water, in petri dishes in concentrations of 3 and 10 ppm. The petri dishes are 
inoculated with the piant-pathogenic fungus Pyrenophora graminea and then kept at a temperature of 20 °C. 
After 48 hours the growth-inhibiting activity of the compounds is determined visually. For comparison, the 
known substance (b) (see EXAMPLE XV) is also tested. The results are recorded in Table E. 
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TABLE E 



Compound No. Concentration % growth inhibition 

i 

in ppm j of the fungus 
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TABLE E Ccont . ) 

p 

f 

Compound No. Concentration I % growth inhibition 

in ppm ofthe fungus 
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EXAMPLE XX 

-Compounds according to the invention are tested on Fusarium culmorum in the same manner as 
described in EXAMPLE XIX. The following compounds cause at least 75% growth inhibition of the fungus in 
a concentration of 30 ppm: (2), (3), (5), (7), (11), (12), (13), (14), (19), (22), (23), (27), (29), (31), (32), (33), - 
(34), (35), (36), (37), (38), (39), (40), (41), (42), (43), (44), (45), (47), (51), (52), (53), (55), (57), (58), (61), (62), 
(64), (65), (67), (71), (72), (73), (74), (75), (78), (79), (80), (81), (82), (85), (86), (87), (88), (89), (90), (91), (92) 
and (93). 



EXAMPLE XXI 

Compounds according to the invention are tested on Leptosphaeria nodorum in the same manner as 
described in EXAMPLE XIX. The following compounds cause at least 85% growth inhibition of the fungus in 
a concentration of 30 ppm: (2), (3), (4), (5), (7), (9), (10), (12), (13), (14), (15), (17), (19), (20), (23), (27), (31), 
(32), (33), (34), (35), (36), (37), (40), (41), (42), (43), (44), (45), (47), (51), (53), (58), (63), (64), (65), (67), (71), 
(72), (73), (74), (75), (76), (85), (86), (87), (88), (89), (92) and (94). 



EXAMPLE XXII 

Compounds according to the invention are tested on Pythium splendens in the same manner as 
described in EXAMPLE XIX. The following compounds cause at least 95% growth inhibition of the fungus in 
a concentration of 10 ppm: (1), (2), (3), (4), (5), (6), (7), (8), (9), (10), (12), (13), (14), (15), (16), (17), (18), - 
(19), (21), (22), (25), (26), (27), (28), (30), (31), (32), (33), (34), (35), (36), (39), (40), (41), (42), (43), (45), (46), 
(47), (48), (49), (50), (51), (52), (54), (55), (56), (57), (58), (59), (60), (61), (66), (67), (68), (69), (70), (72), (74), 
(77), (78), (79), (80), (82), (83), (84), (85), (86), (89), (93) and (94). 



EXAMPLE XXIII 

Compounds according to the invention are tested on Rhizoctonia solani in the same manner as 
described in EXAMPLE XIX. The following compounds cause at least 75% growth inhibition of the fungus in 
a concentration of 30 ppm: (2), (3), (4), (15), (19), (27), (33), (34), (36), (39), (42), (43), (52), (80) and (85). - 
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Claims 

1. Thio compounds of the general formula: 




CD 



wherein 

R is an alkyf group substituted or not substituted with halogen and having 1-12 carbon atoms, an alkenyi or 
alkynyl group having 2-4 carbon atoms, an alkadienyl group having 3 or 4 carbon atoms, or a substituted or 
unsubstituted phenyl or phenyl(C,-C«)aikyl group; 

R, is a cyano group, a formyi group, an aikylcarbonyl or aikoxycarbonyl group substituted or not substituted 
with halogen and having 1-5 carbon atoms, a substituted or unsubstituted benzoyl group, or an alkylsul- 
phonyl group having 1-4 carbon atoms; 

R 2 is a hydrogen atom, a halogen atom, an amino group unsubstituted or substituted with one or two groups 
selected from C,-C« alkyl and C 2 -Cs aikylcarbonyl, an amino group forming part of a heterocyclic ring which 
may comprise 1 or 2 additional heteroatoms selected form N, O and S, an alkyl or alkoxy group having 1-4 
carbon atoms and optionally substituted with halogen or C*-Cs aikylcarbonyl, or a substituted or unsub- 
stituted aryf, heteroaryl, aryloxy, heteroaryloxy, arylthio or heteroarylthio group; 
or wherein 

R t and R 2 , together with the vinyiene group to which they are bound, constitute a substituted or 

unsubstituted phenyl group; 

X is a cyano group or a formyi group; 

n is 1 or 2; 

Y is an aikyithio group having 1-4 carbon atoms; and 

Z is a hydrogen atom, a halogen atom, a nitro group, or an alkyl or alkoxy group having 1-4 carbon atoms 
and optionally substituted with halogen; 

or wherein Y and Z together constitute a sulphur atom; with the proviso that, when Y and Z do not together 
constitute a sulphur atom, R t and R 2 , together with the vinyiene group to which they are bound, constitute a 
substituted or unsubstituted phenyl group. 

2. Compound as claimed in Claim 1 of the general formula 




(II) 



wherein 

R' is an alkyl group having 1-4 carbon atoms, 

Y' is an alKylthio group having 1-4 carbon atoms, and 

R* is a hydrogen atom or represents one or more substituents selected from the group consisting of 
halogen, nitro, C,-C* alkyl, C.-C* alkoxy T C,-C* haloalkyl and C t -C* haloaikoxy. 
3. Compounds as claimed in Claim 1 of the general formula 
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(III) 



wherein R, R„ R 2f X and n have the meanings given in Claim 1. 
10 4. Compounds as claimed in claim 3 of the general formula 




(IV) 
20 wherein 

R,' is a cyano group, a formyl group, an alkylcarbonyl group having 2-5 carbon atoms or a benzoyl group 
which may be substituted with one or more substitutents selected from the group consisting of halogen, 
nitro, CrC* alkyl, C,-C 4 alkoxy, C,-C 4 haloalkyl and C,-C« haloalkoxy, and 

n, R and R z have the meanings given in Claim 1 , or wherein R', and R 2 , together with the vinyiene group to 
25 which they are bound, constitute a phenyl group which may be substituted with one or more substituents 
selected from the group consisting of halogen, nitro, d-C* alkyl, C,-C 4 alkoxy, C,-C 4 haloalkyl and CrC 4 
haloalkoxy. 

5. Compounds as claimed in Claim 4 of the general formula 

30 




(V) 

wherein 

R' is an alkyl group having 1-4 carbon atoms, 

Rr is a cyano group, a formyl group, an acetyl group, an unsubstituted benzoyl group or a benzoyl group 
substituted with one or two halogen atoms, and 

R 2 ' is a hydrogen atom, a halogen atom, an alkyl group or alkoxy group having 1 or 2 carbon atoms, or an 
amino group substituted or not substituted with a methyl group. 

6. A method of preparing new thio compounds, characterized in that compounds of the general formula 

?/ K x sfo) K 
I I I I 

z — C = c — c = c — y 



wherein 

R, R„ R 2 , X, n, Y and Z have the meanings given in Claim 1, 
are prepared by reacting a compound of the general formula 
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with an oxidant 

7. A method as claimed in Claim 6, characterized in that hydrogen peroxide or a peroxycarboxylic acid 
is used as an oxidant. 

8. A method of preparing new thiophenes to be used for the method as claimed in claim 6, 
characterized in that compounds of the general formula 




(VI) 

wherein R and R t have the meanings given in Claim 1, and R s and R 5 ' are equal or different and represent 
hydrogen atoms, C,-C« aikyi groups of C 2 -Cs alkylcarbonyl groups, are prepared by reacting a compound of 
the general formula 



ns 



/ 



CM 



CM 



with a base, after which the amino group of the resulting compound of the general formula VI wherein R 5 
and Rs' represent hydrogen atoms, may optionally be acylated and/or alkylated . 

9. A method of preparing new thiophenes to be used for the method as claimed in claim 6, 
characterized in that compounds of the general formula 




45 



50 



wherein R and R, have the meanings given in Claim 1, are prepared by reacting a compound of the general 
formula 




with an alkylnitrite in a polar organic solvent. 

10. A method of preparing new thiophenes to be used for the method as claimed in claim 6, 
characterized in that compounds of the general formula 



32 



0 234 622 



5 




wherein R and R, have the meanings given in Claim 1, and Hal is a halogen atom, are prepared by reacting 
a compound of the general formula 



70 




with a nitrite of an alkali metal or an alkylnitrite in the presence of halogen ions. 

11. A method of preparing new thiophenes to be used for the method as claimed in claim 6, 
characterized in that compounds of the general formula 

20 



25 




wherein R and R, have the meanings given in Claim 1, and R 6 is an alkyl group having 1-4 carbon atoms, 
are prepared by reacting a compound of the general formula 

3Q • 




7 



wherein R 7 is a lower alkyl group, 

successively with a base and an alkylating agent of the formula RHal or R 2 S0 4 , wherein Hal represents a 
halogen atom, after which the resulting product with the general formula 

40 



45 




is reacted with an alkylating agent. 

12. A method of preparing new thiophenes to be used for the method as claimed in claim 6, 
characterized in that compounds of the general formula 



55 
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wherein R and R, have the meanings given in Claim 1 , and R a is a d-C* alkyl group or a substituted or 
unsubstituted phenyl group, are prepared by reacting a compound of the general formula 



f/C / 

/ 



s 



K — c 
* II 

0 

successively with a compound of the general formula 
R,-CH 2 -Hal 

and with a compound of the general formula 
RHal, 

wherein Hal is a halogen atom. 

13. A fungicidal and/or bactericidal composition, characterized in that the composition, in addition to a 
liquid or solid carrier material, comprises a compound of the general formula I, wherein the symbols have 
the meanings given in Claim 1 . 

14. A composition for the treatment of soil or seed against phytophagous micro-organisms, character- 
ized in that the composition , in addition to a liquid or solid carrier material, comprises a compound of the 
general formula I, wherein the symbols have the meanings given in Claim 1 . 

15. A composition as claimed in Claim 13 or 14, characterized in that the active constituents is a 
compound of the general formula II, wherein the symbols have the meanings given in Claim 2. 

16. A composition as claimed in Claim 13 or 14, characterized in that the active constituent is a 
compound of the general formula ill, IV or V, wherein the symbols have the meanings given in Claims 3, 4 
or 5 respectively. 

17. A method of preventing or controlling fungus infections in agriculture and horticulture, characterized 
in that the infected crop or the crop to be protected is treated with a composition as claimed in Claim 13, 
15 or 16 in a dosage of from 250 to 1,000 g of active substance per hectare. 

18. A method of preventing infections by phytophagous micro-organisms in agriculture and horticulture, 
characterized in that the soil destined for sowing or planting is treated with a composition as claimed in any 
of the Claims 14-16 in a dosage of from 2 to 100 kg of active substance per hectare, or that the seed, prior 
to sowing, is treated with a composition as claimed in any of the Claims 14-16 in a dosage of from 100 to 
1 ,500 mg of active substance per kg of seed. 
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